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Figure 1. p-Galactosidase phylogenetic tree based on shared amino acid 
sequence identity. A. Tomato p-galactosidase (TBG) cDNAs. B. Plant 
P-gaiactosidases. Higgins-Sharp algorithm (UPGMA method) 
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MQKFTTKIVD MMK AE KLYETQGGPI 176 

MERYVKKIVD LMI SE SLFSWQGGPI 186 

MQKFTAKIVN MMK AE RLYETQGGPI 180 

MQGFVQKIVN MMK SE NLFESQGGPI 178 

MKRFTAKIVD MIK QE NLYASQGGPV 200 
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MQKFTEKIVS MMK AE KLFQTQGGPI 179 
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MQKFTEKIVN IMK AE KLFQSQGGPI 188 

230 240 250 

EPGKVYSEWA AKMAVDLGTG VPWIMCKQD- 226 

PKGKLYMKWA AEMAVGLGAG VPWVMCRQ-T 236 

APGKSYAQWA AKMAVGLDTG VPWVMCKQD- 230 

APGKAYTKWA AQMAVGLKTG VPWIMCKQE- 228 

PRAKPYVNWA ASMATSLNTG VPWVMCQQ-P 250 

SIQHGLQIWQ LDLNTG VPWVMCKEE- 250 

EGGKRYALWA AKMALSQNTG VPWIMC-QQY 249 

APGKAYTKWA AQMAVGLDTG VPWIMCKQE- 229 

APGKAYTHWA AQMAQSLNAG VPWIMCKQDS 234 

AAGKSYTNWA AKMAVGLNTG VPWVMCKQD- 230 

AEGKAYIDWC ANMANSLDIG VPWIMC-QQP 230 

APGKAYTKWA AQMAVGLDTG VPWVMCKQE- 238 

280 290 300 

NKANKPKMWT EAWTAWFTEF GGPVPYRPAE 276 

NSEKKPKIWT ENWNGWFADW GERLPYRPSE 286 

NKAYKPKIWT EAWTAWFTGF GNPVPYRPAE 280 

NKPYKPKMWT EVWTGWYTKF GGPIPQRPAE 278 

NSDKTPKMWT ENWTGWFLSF GGPVPYRPVE 300 

NKPYKPAIWT EAWSGWFSEF GGPLHQRPVQ 300 

ISPNKPKIWT ENWPGWFKTF GARDPHRPAE 299 

NKDYKPKMWT EVWTGWYTEF GGAVPTRPAE 279 

KDKSKPKMWT ENWTGWYTEY GKPVPYRPAE 284 

NKDNKPKMWT EAWTGWFTGF GGAVPQRPAE 280 

SNPSSPKMWT ENWTGWFKNW GGKHPYRTAE 280 

NKNYKPKLWT ENWTGWYTAF GGATPYRPAE 288 
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310 320 330 340 350 

277 DMAFAVARFI QTGGSFINYY MYHGGTNFGR TSGGPFIATS YDYDAPLDEF 326 

287 DIAFAIARFF QRGGSLQNYY MYFGGTNFGR TAGGPTQITS YDYDAPLDEY 336 

281 DLAFSVAKFI QKGGSFINYY MYHGGTNFGR TAGGPFIATS YDYDAPLDEY 330 

279 DIAFSVARFV QNNGSFFNYY MYHGGTNFGR TSSGLFIATS YDYDAPLDEY 328 
301 DIAFAVARFF QRGGTFQNYY MYHGGTNFGR TSGGPFIATS YDYDAPLDEY 350 
301 DLAFAVAQFI QRGGSFVNYY MYHGGTNFGR TAGGPFITTS YDYDAPLDEY 350 
300 DVAYSVARFF QKGGSVQNYY MYHGGTNFGR TAGGPFITTS YDYDAPIDEY 349 

280 DVAFSVARFI QSGGSFLNYY MYHGGTNFGR TAGGPFMATS YDYDAPLDEY 329 
285 DVAFSVARFI QNGGSFMNYY MFHGGTNFE- TTAGRFVSTS YDYDAPLDEY 334 

281 DMAFAVARFI QKGGSFINYY MYHGGTNFGR TAGGPFISTS YDYDAPIDEY 330 
281 DLAFSVARFF QTGGTFQNYY MYHGGTNFGR VAGGPYITTS YDYDAPLDEY 330 
289 DIAFSVARFI QNRGSLFNYY MYHGGTNFGR TSNGLFVATS YDYDAPIDEY 338 

360 370 380 390 400 

327 GSLRQPKWGH LKDLHRAIKL CEPALVSVD- PTVTSLGNYQ EARVFKSES- 376 

337 GLLRQPKWGH LKDLHAAIKL CEPALVAADS PQYIKLGPKQ EAHVYRGTSN 386 

331 GLLRQPKWGH LKDLHRAIKL CEPALVSGD- PAVTALGHQQ EAHVFRSKA- 380 

329 GLLNEPKYGH LRDLHKAIKL SEPALVSSY- AAVTSLGSNQ EAHVYRSKS- 378 

351 400 

351 — 400 

350 GLPRFPKWGH LKELHKVIKS CEHALLNND- PTLLSLGPLQ EADVYEDAS- 399 

330 GLPREPKWGH LRDLHKAIKS CESALVSVD- PSVTKLGSNQ EAHVFKSES- 379 
335 GLPREPKYTH LKNLHKAIKM CEPALVSSD- AKVTNLGSNQ EAHVYSSNS- 384 

331 GLLRQPKWGH LRDLHKAIKL CEPALVSGE- PTITSLGQNQ ESYVYRSKS- 380 
331 GNLNQPKWGH LKQLHTLLKS MEKPLTYGNI STID-LGNSV TATVYSTNEK 380 
339 GLLNEPKWGH LRELHRAIKQ CESALVSVD- PTVSWPGKNL EVHLYKTES- 388 

410 420 430 440 450 

377 GACAAFLANY NQHSFAKVAF GNMHYNLPPW SISILPDCKN 426 

387 NIGQYMSLNE GICAAFIANI DEHESATVKF YGQEFTLPPW SWF — CQI 436 

381 GSCAAFLANY DQHSFATVSF ANRHYNLPPW SISILPDCKN 430 

379 GACAAFLSNY DSRYSVKVTF QNRPYNLPPW SISILPDCKT 428 

401 450 

401 450 

400 GACAAFLANM DDKNDKWQF RHVSYHLPAW SVSILPDCKN 449 

380 D-CAAFLANY DAKYSVKVSF GGGQYDLPPW SISILPDCKT 429 

385 GSCAAFLANY DPKWSVKVTF SGMEFELPAW SISILPDCKK 434 

381 SCAAFLANF NSRYYATVTF NGMHYNLPPW SVSILPDCKT 430 

381 S SC-FIGNV NATADALVNF KGKDYNVPAW SVSVLPDCDK 430 

389 A-CAAFLANY NTDYSTQVKF GNGQYDLPPW SISILPDCKT 438 
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427 TVYNTARVGA QSAQM--K MTP VSRGFS— WE 476 

437 AEIQLSTQLR WGHKLQSKQW AQILFQLGII LCFYKLSLKA SSESFSQSWM 486 

431 TVFNTARIGA QSAQM—K MTP VSRGLP--WQ 480 

429 AVYNTAQVNS QSSSI—K MTP AGGGLS--WQ 478 

451 500 

451 — - 500 

450 VAFNTAKVGC QTSIVNMAP ID L--HPTASSP KRDIKSLQWE 499 

430 EVYNTAKVGS QSSQV--Q MTP VHSGFP--WQ 479 

435 EVYNTARVNE PSPKLHSK- — MTP VISNLN--WQ 484 

431 TVFNTARVGA QTTTM-K MQY LG-GFS--WK 480 

431 EAYNTARVNT QTSIITEDS C D EPEKLKWTWR 480 

439 EVFNTAKVNS PRLHR--K MTP VNSAFA--WQ 488 

510 520 530 540 550 

477 S-FNEDAASH EDD-TFTWG LLEQINITRD VSDYLWYMTD IEIDPTE-GF 526 

487 T-LKEPLGVW GDKN-FTSKG ILEHLNVTKD QSDYLWYLTR IYISDDDISF 536 

481 S-FNEETSSY EDS-SFTWG LLEQINTTRD VSDYLWYSTD VKIDSRE-KF 530 

479 S-YNEETPTA DDSDTLTANG LWEQKNVTRD SSDYLWYMTN VNIASNE-GF 528 

501 550 

501 550 

500 V-FKETAGVW GVAD-FTKNG FVDHINTTKD ATDYLWYTTS IFVHAEE-DF 549 

480 S-FIEETTSS DETDTTTLDG LYEQINITRD TTDYLWYMTD ITIGSDE-AF 529 
485 S-YSDEVPTA DSPGTFREKK LYEQINMTWD KSDYLWYMTD WLDGNE-GF 534 

481 A-YTEDTDAL NDN-TFTKDG LVEQLSTTWD RSDYLWYTTY VDIAKNE-EF 530 
481 PEFTTQKTIL KGSGDLIAKG LVDQKDVTND ASDYLWYMTR VHLDKKDPIW 530 
489 S-YNEEPASS SENDPVTGYA LWEQVGVTRD SSDYLWYLTD VNIGPND — 538 
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LNSGN-WPWL TVFSAGHALH VFVNGQLAGT VYGSLENPKL TFSNGINLRA 

WEENDVSPTI DIDSMRDFVR IFVNGQLAGS VKGKW 1 KWQPVKLVQ 

LRGGK-WPWL TIMSAGHALH VFVNGQLAGT AYGSLEKPKL TFSKAVNLRA 
LKNGK-DPYL TVMSAGHVLH VFVNGKLSGT VYGTLDNPKL TYSGNVKLRA 
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760 770 780 790 800 

TBG1-ORF 727 EKKCLTNCGE GSQRWYHVPR SWLYPTGNLL V-VFEEWGGD PYGITLVKRE 776 

TBG2-ORF 737 SDKCRTNCGE ITQAWYHIPR SWLKTLNNVL V-IFEETDKT PFDISISTRS 786 

TBG3-ORF 731 EKKCLSNCGE ASQRWYHVPR SWLYPTGNLL V-LFEEWGGE PHGISLVKRE 780 

TBG4-ORF 729 EKKCQTNCGQ PSQRWYHVPR SWLKPSGNLL V-VFEEWGGN PTGISLVRRS 778 

TBG5-ORF 751 - 800 

TBG6-ORF 751 800 

TBG7-ORF 750 PDKCVTGCGQ PTQRWYHVPR SWFKPSGNVL I-IFEEIGGD PSQIRFSMRK 799 

apple 730 DKKCRTHCGE PSQRWYHIPR SWLTPTGNLL V-VFEEWGGD PSRISLVERG 779 

carnation 735 ETKCLSDCGK SSQKWYHVPR SWLQPRGNLL V-VFEEWGGD TKWVSLVKRT 784 

asparagus 731 EKKCLSNCGE ASQRWYHVPR SWLIPTGNFL V-VLEEWGGD PTGISMVKRS 780 

broccoli 731 SDKCAFMCGK PTQRWYHVPR SFLNDKGHNT ITLFEEMGGD PSMVKFKTW 780 

Lupin 739 DTKCLANCGQ PSQRWYHVPR SWLRSGGNYL V-VLEEWGGD PNGIALVERT 788 

810 820 830 840 850 

TBG1-ORF 777 IGSVCADIYE WQ-PQLLNWQ RLVSGKFDRP LR— PKAHLK CAPGQKISSI 826 

TBG2-ORF 787 TETICAQVSE KHYPPLHKWS HSEFDRKLSL MDKTPEMHLQ CDEGHTISSI 836 

TBG3-ORF 781 VASVCADINE WQ-PQLVNWQ MQASGKVDKP LR--PKAHLS CASGQKITSI 830 

TBG4-ORF 779 R 828 

TBG5-ORF 801 850 

TBG6-ORF 801 850 

TBG7-ORF 800 VSGACGHLSV -DHPSFD--V ENLQGSEIEN DKNRPTLSLK CPTNTNISSV 849 

apple 780 TA LD--AK 829 

carnation 785 IA 834 

asparagus 781 VASVCAEVEE LQ-PTMDNWR TKAYG R-PKVHLS CDPGQKMSKI 830 

broccoli 781 TGRVCAKAHE HNKVELS CN-NRPISAV 830 

Lupin 789 838 

860 870 880 890 900 

TBG1-ORF 827 KFASFGTPEG VCGNFQQGSC HAPRSYDAFK K NCVG KESCSVQVTP 876 

TBG2-ORF 837 EFASYGSPNG SCQKFSQGKC HAANSLSV VSQACIG RTSCSIGISN 886 

TBG3-ORF 831 KFASFGTPQG VCGSFREGSC HAFHSYDAFE R YCIG QNSCSVPVTP 880 

TBG4-ORF 829 878 

TBG5-ORF 851 900 

TBG6-ORF 851 900 

TBG7-ORF 850 KFASFGNPNG TCGSYMLGDC HDQNSAALVE K VCLN QNECALEMSS 899 

apple 830 879 

carnation 835 884 

asparagus 831 KFASFGTPQG TCGSFSEGSC HAHKSYDAFE QEGLMQNCVG QEFCSVNVAP 880 

broccoli 831 KFASFGNPSG QCGSFAAGSC EGAKDAVKV- — VAKECVG KLNCTMNVSS 880 

Lupin 839 888 
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910 920 930 940 950 

TBG1-ORF 877 ENFGGDP-CR NVLKKLSVEA ICS 926 

TBG2-ORF 887 GVFG-DP-CR HWKSLAVQA KCSPPPDLST SASS 936 

TBG3-ORF 881 EIFGGDP-CP HVMKKLSVEV ICS— — 930 

TBG4-ORF 879 928 

TBG5-ORF 901 950 

TBG6-ORF 901 — 950 

TBG7-ORF 900 ANFNMQL-CP STVKKLAVEV NCS 949 

apple 880 KL- - — 929 

carnation 885 934 

asparagus 881 EVFGGDP-CP GTMKKLAVEA ICE 930 

broccoli 881 HKFGSNLDCG DSPKRLFVEV EC 930 
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FLAT PLATE COMPRESSION TO 3mm BREAKER + 7d 
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* STANDARD DEVIATION 

FIG. 11 A 
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SPHERICAL INDENTOR TO 3mm BREAKER + 7d 
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4-mm CYLINDRICAL INDENTOR TO 3 mm BREAKER + 7d 
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4-mm CYLINDRICAL PUNCTUJRE T0 1 0mm BREAKER + 7d 
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FLAT PLATE COMPRESSION TO 3mm 
BREAKER + 7d 
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FIG. 1 2A 



Figure 12. Northern blot analysis of TBG4 expression in transgenic fruit contain- 
ing TBG4 antisense construct. A. Total RNA was extracted from mature green/42 
days post-pollenation (MG), turning/breaker + 3 (TR) and red/breaker + 7 (RD) fruit and 
twenty ng was loaded in each lane. RNAs were separated in an agarose gel and trans- 
ferred to nylon membrane. Blots were hybridized using the probes indicated to the right, 
washed to a final stringency of 0.1 X SSC at 65°C and were used to expose x-ray film. 
A 26S ribosomal gene clone from soybean was used as a loading control. The marks - 
and { denote the positions of the endogenous TBG4 and antisense mRNAs respec- 
tively. Lanes 2-8 correspond to transgenic lines 2-8 in Figures 1 1 A-E. 
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Figure 12. Northern blot analysis of TBG4 expression in transgenic fruit contain- 
ing TBG4 antisense construct 



B. Chart of TBG4 

mRNA levels in lines 2-8. Autoradiographs were scanned using a densitometer and 
TBG4 mRNA levels were corrected against the loading controls. TBG4 mRNA levels 
are shown in arbitrary units. ' 
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